IMPORTANCE Sexual harassment and sexual assault are prevalent experiences among women. However, their association with health indices is less well understood.
S exual harassment and sexual assault are common experiences among women. In the United States, an estimated 40% to 75% of women have experienced workplace sexual harassment, 1 and over 1 in 3 women (36%) have experienced sexual assault. 2 With recent popular movements (eg, MeToo, #TimesUp), there is rising public awareness of sexual harassment and assault and their implications for women's health. Both sexual harassment and sexual assault have been linked to poorer self-reported physical and mental health outcomes. [3] [4] [5] [6] [7] [8] While these studies suggest that harassment and assault are associated with adverse outcomes broadly, these findings are limited by several issues. Survey studies, particularly of sexual harassment, largely assess physical health via self-report. These reports can be biased by mood, memory, and reporting of physical symptoms 9 and by awareness of health conditions, which can vary by socioeconomic status, health care access, and health literacy. 10 Another limitation is incomplete consideration of critical confounding factors, such as socioeconomic position, adiposity, and medication use. Furthermore, self-reported outcomes are often assessed using single-question items rather than full validated measures. Research on sexual harassment and assault using measured health indices, full multidimensional scales, and comprehensive consideration of confounders is warranted. Among a well-characterized sample of 304 midlife women, we investigated the association of a history of sexual harassment and sexual assault with blood pressure (BP), depressed mood, anxiety, and sleep, important health issues affecting midlife women. Elevated BP is a major risk factor for cardiovascular disease (CVD), the leading cause of death in women, 11 and an important indicator of risk among midlife women who typically develop clinical CVD later in life.
12 Depression and anxiety show a doubling in rates in women relative to men, 13 and up to half of midlife women report problems with sleep.
14, 15 We hypothesized that sexual harassment and assault would be associated with higher BP, more depressed mood and anxiety, and poorer sleep after accounting for key confounders.
Methods

Study Participants
A total of 304 nonsmoking women aged 40 to 60 years were recruited from the community (Pittsburgh, Pennsylvania) via advertisements, mailings, and online message boards. The cohort was originally selected for a study designed to examine the association of menopausal hot flashes and subclinical atherosclerosis as assessed by carotid ultrasonography. 16 Per the original study design, half of the women reported menopausal hot flashes, and half reported no hot flashes. 16 Of the 1929 women who underwent telephone screening, 304 were eligible and enrolled. Exclusions, selected based on their impact on menopausal symptoms and cardiovascular health, included premenopausal status; hysterectomy or oophorectomy; reported history of CVD, arrhythmia, kidney failure, gynecological cancer; current pregnancy; or having used key medications in the past 3 months: oral/transdermal estrogen or progesterone, selective estrogen receptor modulators, selective serotonin reuptake inhibitors, serotonin norepinephrine reuptake inhibitors, gabapentin, insulin, β-blockers, calcium channel blockers, and α-2 adrenergic agonists. Procedures were approved by the University of Pittsburgh institutional review board, and all participants provided written informed consent. ). Demographics and medical history were assessed via structured interview. Women reported current medication use (eg, for BP: angiotensin converting enzyme inhibitors, angiotensin receptor blockers, diuretics; for sleep: melatonin, GABA-α agents (γ-aminobutyric acid-α); for anxiety: benzodiazepines; and for depression: bupropion, tricyclic agents). Physical activity was assessed via the Interna-
Main Outcomes and Measures
Key Points
Question Do women with a history of sexual harassment or sexual assault have higher blood pressure, greater depression and anxiety, and poorer sleep than women without this history?
Findings Among 304 nonsmoking midlife women recruited from the community to undergo assessment and complete questionnaires for this prospective cohort study, those with a history of workplace sexual harassment had significantly higher odds of hypertension and clinically poor sleep than women without this history, after adjusting for covariates. Women with a history of sexual assault had significantly higher odds of clinically significant depressive symptoms, anxiety, and poor sleep than women without this history, after adjusting for covariates.
Meaning Sexual harassment and sexual assault have implications for women's health. 
Data Analyses
All PSQI values were natural log-transformed for analysis. Differences between participants by harassment or assault history were tested using linear regression, Wilcoxon rank sum, and χ 2 tests. Associations between exposures and outcomes were tested in regression models. Covariates were factors associated with the outcome at P < .15, with select variables selected a priori for inclusion (medications and for sleep models snoring and nightshift work). Residual analysis and diagnostic plots were conducted to verify model assumptions. Analyses were performed with SAS software, version 9.4 (SAS Institute Inc). Models were 2 sided, α = .05.
Results
Participants were on average 54 years old ( Table 1) . Nineteen percent of women (n = 58) reported a history of workplace sexual harassment, and 22% reported a history of sexual assault (n = 67). Ten percent of women reported both sexual harassment and assault (n = 30). Women with a history of sexual harassment had higher education yet more financial strain. No characteristics varied by sexual assault. Women with a history of sexual harassment had significantly higher systolic BP (SBP), marginally higher diastolic BP (DBP), and significantly poorer sleep quality than women without a history of harassment, after adjusting for covariates (all supporting data provided in Table 2 ). When considering clinical cut points, harassment was associated with significantly higher likelihood of stage 1 or 2 hypertension among women not taking antihypertensive medications (SBP ≥130 or DBP ≥80 mm Hg; odds ratio [OR], 2.36; 95% CI, 1.10-5.06; multivariable P = .03) and of poor sleep consistent with clinical insomnia (OR, 1.89; 95% CI, 1.05-3.42; multivariable P = .03) (Figure 1) .
Women with a history of sexual assault had higher depressive symptoms, anxiety, and poorer sleep quality than women without a history of sexual assault (Table 2) . Assault was associated with significantly higher odds of clinically elevated depressive symptoms (OR, 2.86; 95% CI, 1.42-5.77; multivariable P = .003), anxiety (OR, 2.26; 95% CI, 1.26-4.06; multivariable P = .006), and poor sleep (OR, 2.15; 95% CI, 1.23-3.77; multivariable P = .007) (Figure 2) . 
Discussion
Among the study participants, 19% reported a history of workplace sexual harassment, and 22% reported a history of sexual assault. Sexual harassment was associated with higher BP and poorer sleep, and sexual assault with depressed mood, anxiety, and poor sleep. Associations persisted after adjusting for demographic and biomedical covariates. Approximately 1 in 5 women reported having been sexually harassed or sexually assaulted. Although high, these rates are lower than those of national samples. 1, 2 Variations in estimates can arise from sample characteristics, assessment methods, and willingness of participants to report these sensitive experiences.
Our sample was somewhat lower risk in sociodemographic and physical characteristics than the average population because we excluded women who were smokers, who had undergone hysterectomy, or who were using common antidepressants and certain cardiovascular medications. Few characteristics distinguished between women who had been sexually harassed and those who had been sexually assaulted, with the exception that women who were sexually harassed were more highly educated yet more financially strained. Notably, women who are younger or are in more precarious employment situations are more likely to be harassed, and financially stressed women can lack the financial security to leave abusive work situations. 3 Why more highly educated women in the present study were more likely to be harassed is unclear; these women may more often be employed in maledominated settings, be more knowledgeable about what constitutes sexual harassment, or be perceived as threatening; sexual harassment is an assertion of hierarchical power relations. 3, 26 This study examines sexual harassment and assault in relation to measured BP, an advance over previous work relying largely on self-reports. An exception is work by Krieger and colleagues, 27 who examined workplace hazards in relation to BP among low-income participants, finding that only sexual harassment was associated with SBP among women. Notably, the magnitude of increase in SBP observed in the present study associated with a history of harassment (approximately 4 mm Hg in SBP) is clinically significant (eg, a 20% increased risk for CVD). 28 Importantly, harassed women not taking antihypertensive agents had more than 2-fold increased odds of BP consistent with hypertension. Sexual assault was related to poorer mental health. Assaulted women had almost 3-fold greater odds of symptoms consistent with a major depressive disorder and more than 2-fold greater odds of elevated anxiety. Conversely, sexual assault appeared less 
Poor Sleep Depression
For depressed mood, the adjusted odds ratio (aOR) was 2.86 (95% CI, 1.42-5.77) (P = .003); for anxiety, aOR, 2.26 (95% CI, 1.26-4.06) (P = .006); for sleep, aOR, 2.15 (95% CI, 1.23-3.77) (P = .007). Depression and anxiety models were adjusted for age, race/ethnicity, education, BMI, use of antidepressants, and use of anxiolytics; sleep models were adjusted for age, race/ethnicity, education, BMI, snoring, use of sleep medication, and nightshift work. 
Poor Sleep Hypertension
For hypertension, the adjusted odds ratio (aOR) was 2.36 (95% CI, 1.10-5.06) (P = .03); for sleep, aOR, 1.89 (95% CI, 1.05-3.42) (P = .03). Hypertension models were adjusted for age, race/ethnicity, education, and BMI among women not using antihypertensive medications; hypertension stage 1 or 2 was defined as systolic blood pressure of 130 mm Hg or higher or diastolic blood pressure of 80 mm Hg or higher. Sleep models were adjusted for age, race/ethnicity, education, BMI, snoring, use of sleep medication, and nightshift work. This study has several strengths. We considered sexual harassment and assault, prevalent yet understudied exposures in women. We considered measured BP and a range of mental health indices assessed with full, validated scales. We adjusted for a range of key covariates. We studied these associations in a well-characterized sample of women.
Conclusions
Among midlife women, workplace sexual harassment was associated with higher BP and poorer sleep, and sexual assault with depressed mood, anxiety, and poorer sleep. Future work should consider whether preventing or mitigating sexual harassment and sexual assault can improve women's mental and cardiovascular health. Given the high prevalence of sexual harassment and assault, addressing these prevalent and potent social exposures may be critical to promoting health and preventing disease in women.
